Rearrangements of archetypal regulatory regions in JC virus genomes from urine.
The regulatory region of progressive multifocal leukoencephalopathy-type JC virus (JCV) is rearranged in each host by a process of deletion and duplication. Of the more than 40 that have been examined, no two regulatory regions have been rearranged identically in the brain. The substrate for this rearrangement appears to be a highly stable archetypal regulatory region excreted in the urine. Its role as the transmissible form of the virus, although inferred, has never been proven. We have now amplified by PCR and cycle-sequenced the regulatory regions from 48 urinary strains of the virus. We find that the urinary form of the regulatory region is not entirely stable. Short deletions and duplications in the range of 2-16 bp were observed in seven of these strains. One of these, an inverted repeat, is a pattern of rearrangement not yet found in the brain. Two others (#208 and 230) showed a 2-bp deletion at position nos. 221 and 222, and an unusual mutation at position no. 219. These two urines were collected in different states of the USA at different times and analysed months apart. It is very unlikely that these unusual changes represent sample contamination or that they arose independently. This finding indicates that archetypal forms of the JCV regulatory region are infectious, despite their relative inactivity in tissue culture. While changes in the archetypal structure can be found, it is clear that rearrangements in the kidney are rare or rarely infectious.